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In this letter, we present a novel experimental evidence for the odd-parity nematic superconduc-
tivity in high-quality single crystals of doped topological insulator SrxBi2Se3. The X-ray diffraction
shows that the grown single crystals are either weakly stretched or compressed uniaxially in the basal
plane along one of the crystal axis. We show that in the superconducting state, the upper critical
magnetic field Hc2 has a two-fold rotational symmetry and depends on the sign of the strain: in the
stretched samples, the maximum of Hc2 is achieved when the in-plane magnetic field is transverse
to the strain axis, while in the compressed samples this maximum is observed when the field is along
the strain direction. This result is naturally explained within a framework of the odd-parity nematic
superconductivity coupled to the strain. Magnetoresistance in the normal state is independent of
the current direction and also has a two-fold rotational symmetry that demonstrates the nematicity
of the electronic system in the normal state.
Introduction.— A specific crystal structure and strong
spin-orbit coupling in the topological insulators (TIs)
give rise to an unusual (topological) superconductivity
in these materials [1]. A number of intriguing proper-
ties and, in particular, possible existence of Majorana
fermions [2–7] attract a great attention to the supercon-
ductivity in the TIs [8]. A distinctive property of the TI
is the existence of robust surface states with the Dirac
spectrum [9, 10], and 2D topological superconductivity
can be induced at the TI – usual superconductor inter-
face due to the proximity effect [2, 11]. Signatures of
the bulk topological superconductivity with Tc around
3 K were observed in the doped 3D TIs of the bismuth
selenide family AxBi2Se3 (where A=Cu,Sr, and Nb) [12–
28].
Knight shift below Tc in CuxBi2Se3[15] was the first
indicator of nonzero-spin pairing in these materials. In
addition, the superconducting order parameter in this
system has a two-fold anisotropy which breaks the 3-fold
(D3d) symmetry of the crystals [13]. This rotational sym-
metry breaking has been confirmed by the transport [16–
19], heat capacity [21, 22, 28], and magnetic measure-
ments [16, 23, 24]. It was also demonstrated in the STM
imaging as an observation of oval shape of the Abrikosov
vertices [20]. From the theoretical point of view, this
means the existence of the superconductivity with a ne-
matic order parameter [1, 29, 30].
Among the irreducible representations of D3d point
group (inherent to AxBi2Se3), only multidimensional Eg
and Eu representations of the superconducting order pa-
rameter are compatible with the experimental observa-
tions [29]. These symmetries correspond to nematic su-
perconductivity with even (Eg) or odd (Eu) parity. A
theoretical analysis allows to rule out Eg even pairing
since it is not compatible with the nodeless superconduct-
ing gap observed in the STM studies [20] and the specific
heat data [21, 31]. Therefore, there exists an indication
that the superconducting pairing in the AxBi2Se3 corre-
sponds to the odd-parity Eu symmetry. The odd-parity
nematic order parameter is a two-component vector hav-
ing a definite direction [29, 32]. There is a discrepancy in
the experimental data about orientation of the nematic-
ity director. In Refs. [15, 20, 25] it has been argued that
the nematicity director is aligned along the main crystal
axis, while the authors of Refs. [21, 26] concluded that
it is perpendicular to that direction. An open question
is also whether the rotational symmetry breaking is an
externally induced (say, by an applied strain) or this sym-
metry breaking is spontaneous. Due to its vector nature,
the nematic odd-parity superconducting order parameter
is non-trivially coupled with the strain [32]. It has been
predicted that the nematicity is governed by the direction
and sign of the strain. Therefore, the identification of the
relationship between the nematicity orientation and the
strain is crucial for establishing the nature of the nematic
superconductivity.
In this letter, we show experimentally for the first
time that the crystal deformation (small in-plane sam-
ple shortening or elongation) drives the direction of the
superconducting order nematicity in SrxBi2Se3. In par-
ticular, the upper critical in-plane magnetic field Hc2 de-
pends on the sign of the strain: it has a maximum in
the stretched samples when the in-plane applied mag-
netic field is transverse to the strain axis, while in the
compressed samples this maximum is observed when the
field is along the strain direction. These results were
obtained on a number of high-quality SrxBi2Se3 single
crystals. Both value and direction of the deformation of
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FIG. 1. Structural studies of single crystalline SrxBi2Se3 samples. (a) Perfectly narrow and azimuthal angle-independent
rocking curve for single block sample taken at (205) XRD reflection. (b) Schematics of XRD experiment. Triangular shape
of the prism reflects the crystal symmetry. X-ray enters and leaves the crystal through the top surface. The path of X-ray
inside the crystal is shown by dotted line. (c) 2θ/ω scans at (205) reflection allowing to determine the direction of structural
distortion (compression) with respect to the sample and its crystal axes (shown schematically in the inset).
the crystal structure was measured using high-resolution
X-ray diffraction (XRD). The nematicity (that is, the
anisotropy of Hc2) is suppressed significantly in the sam-
ples with low structural distortions. These results bril-
liantly confirm the existence of the multy-component
odd-parity superconductivity in SrxBi2Se3 and suggest
the possibility to tune the superconducting properties of
AxBi2Se3 by application of the uni-axial strain. We also
perform magnetoresistance (MR) measurements in the
normal state. We observe that, similarly to supercon-
ducting order, the normal state in-plane MR has two-fold
rotational symmetry and the MR anisotropy is linked
to the crystal axes, being independent of the angle be-
tween the magnetic field and the transport current, which
demonstrates the nematicity of the electron system in the
normal state. The MR is positive and its dependence on
temperature is weak.
Samples and XRD studies.— We grew a series of
SrxBi2Se3 samples with nominal strontium content x =
0.1÷0.2 using a modified Bridgeman method (for details
see Ref. [19]). The obtained crystals consisted of slightly
misoriented blocks (typical misorientation . 1◦). Note,
ubiquitous XRD techniques like powder (see e.g. [18, 33])
or Laue diffraction [17, 18, 28] could not resolve this block
structure and reveal fine structural features of each block.
Finally, we split the grown crystals into smaller pieces
with typical dimensions not exceeding 0.7×0.7×0.1 mm3
and hunt for the purely single-block samples.
To characterize the obtained samples, we used XRD
rocking curves, straightforwardly indicating a degree of
misorientation of the crystal blocks and bending of the
crystals. We selected only the samples with narrow rock-
ing curves (selection procedure is described in Supple-
mentary Information). An example of the remarkably
narrow rocking curve for one of the selected samples is
shown in Fig. 1(a) for three different azimuthal angles ϕ
at (205) reflection. Note, here we use the Miller indices in
hexagonal notations (first two indices are in-basal-plane
and third one is perpendicular to the plane). The widths
of these curves are about 0.07◦; they are nearly indepen-
dent of ϕ and choice of particular reflection. According
to these data, the structural quality of the selected sam-
ples is much better than that reported previously [19, 24]
and we can clearly state that we deal with single crys-
tals, uniform and free from grain boundaries. The sam-
ples used in the previous studies (see,e.g., [19, 24]) have
a typical width of the rocking curves about 0.5◦, which
indicates a multi-block structure. All XRD studies were
performed using Panalytical MRD Extended diffractome-
ter with a hybrid monochromator, that is a combina-
tion of a parabolic mirror and a single crystal 2 Ge(220)
monochromator.
In order to find the in-basal-plane structural distor-
tions in the pre-selected single-block samples we used
high-resolution 2θ/ω XRD scans of asymmetric (205) re-
flection. For these precise measurements we used triple
crystal-analyzer 3 Ge(220). The schematics of high-
resolution XRD measurements is shown in Fig. 1(b).
The angle between Bragg planes and the basal plane
is 72.7◦, therefore the (205)-XRD reflection is sensitive
mostly the lattice parameter a. The 2θ/ω position of the
XRD peaks should be unchanged upon sample rotation
by 120◦ around the c-axis if the crystal structure is trig-
onal and not distorted. However, eight of nine selected
samples were either stretched or compressed along one of
the crystal axis and only one crystal was non-deformed
with available precision of the measurements. In the dis-
torted samples the XRD peaks are slightly shifted upon
rotation on 120◦. An example of such shift in the peaks’
position is illustrated in Fig.1(c) for a compressed sam-
ple. The value of the shift allows us to get the value of the
strain. A characteristic deformation δa/a ≡ εxx observed
in our samples was about ± 0.02%. For each crystal the
direction and sign of the strain were determined before
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FIG. 2. Panels (a-c) show the dependence of Hc2 on the angle φ between the direction of the applied in-plain magnetic field and
the strain axis for three samples: compressed, non-deformed, and stretched, respectively. The measurements were performed
at T = 2.2 K and the value Hc2 was defined as the field at which the resistance of the sample is equal to 0.5 of the normal state
resistance. The direction of the structural distortion is indicated by arrows in all polar plots. Dashed lines show the theoretical
fits (see the text).
the transport measurements.
Transport measurements: Hc2.— The crystals were
placed on a rotating platform of the cryomagnetic system
(we used PPMS-9 and Cryogenics CFMS-16). From 4 to
7 contacts were attached to each sample. The dependen-
cies of the sample resistance on the value and direction of
the in-plane magnetic field were measured in the temper-
ature range from T = 1.5 K to 300 K and in the magnetic
field B up to 15 T. Both XRD and transport data for all
ten samples are summarized in Supplementary Materials.
The main result of our study is presented in Fig. 2
for three samples: compressed, non-deformed (within the
experimental accuracy), and stretched, panels 2(a-c), re-
spectively. These polar plots show the dependencies of
the upper critical superconducting field Hc2 on the an-
gle φ between the strain axis and the in-plane applied
magnetic field B at T = 2.2 K. The field Hc2 was de-
termined as a value of the field at which the resistance
of the sample is half of the normal state one. In the
compressed sample, the value Hc2 is maximal, when B is
perpendicular to the direction of the compression, while
in the stretched sample Hc2 is maximal when B is paral-
lel to the direction of the stretching. The anisotropy of
Hc2 is about 4–4.5 for both deformed samples.The same
relation between nematicity and the strain direction was
observed in all tested samples (see Supplementary).
In the non-deformed at room temperature sample,
Figs. 2(b), the nematicity in the superconducting state
is also observed, however, with significantly less critical
field anisotropy, Hmaxc2 /H
min
c2 ≈ 1.8. Still, the critical
field anisotropy is noticeable. We can suggest that this
is due to either spontaneous breaking of the rotational
symmetry that occurs in the normal state near the super-
conductor transition [30] or due to limited experimental
accuracy in measurement of 2θ/ω, that is about 0.003◦.
Note also that the strain, in general, may vary with tem-
perature. Further studies are necessary to clarify this
issue.
The obtained experimental results can be naturally ex-
plained within the framework of the Ginzburg-Landau
(GL) theory for a superconductor with the superconduct-
ing order parameter η = (η1, η2) related to nematic odd-
parity two-component order parameter as Q = (|η1|2 −
|η2|2, η1η∗2 + η∗1η2) [29, 32] (see also for details Supple-
mentary). In the absence of the strain, all possible direc-
tions of the nematic director are equally favorable and the
value of the upper critical is independent of the applied
field direction. The strain generates a rotational symme-
try breaking term in the GL free energy functional fSB .
In the case of the uniaxial deformation along the x axis,
εxx, this term has a form fSB = gεxx(|η1|2−|η2|2), where
g is a coupling constant. Thus, fSB depends not only on
the strain value but also on its sign. That is, nematicity
director n changes its direction by 90◦ with change of
the sign of εxx. For example, if g > 0, then, n = (0, 1)
for the stretched sample, εxx > 0, and n = (1, 0) for the
compressed sample, εxx < 0. As a result, Hc2 becomes a
function of the the angle φ between the strain axis and
the applied field.
An equation for Hc2(εxx, φ) was found in Ref. 32 (see
Eq. (15) from this reference and Supplementary Materi-
als). Solving that equation we obtain
Hc2(εxx, φ)
Hc2(0)
= (1)
1−a cos 2φ+
√
(1−a cos 2φ)2−(1−a2) (1−2)
1 + |a| ,
where Hc2(0) is the upper critical field at εxx = 0 (that
is independent of φ),  = gεxx/|A|, a = J4/2J1, and the
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FIG. 3. Normal-state MR for the compressed sample no. 317 (see Fig. 2(a)). (a) Polar plot of the normalized in-basal-plane
MR R/Rmin as a function of the angle φ between the magnetic field and the strain axis for three different transport current
directions I1,2,3 in the same sample. The current directions are indicated by arrows, Rmin corresponds to the minimal resistance.
(b) Dependence of the in-plane MR on the value of the magnetic field for different field orientations: red line corresponds to
the direction of the maximal resistance, black line corresponds to the direction shifted by the angle 45◦, green line corresponds
to the angle 90◦ (direction of minimal resistance). The dependence is close to the parabolic one in all cases. (c) Angular
dependence of the normalized in-plane MR in the same sample taken at different temperatures (indicated in the panel). Here
R0 corresponds to minimal resistance at T = 5 K.
values A ∝ T −Tc and Ji are parameters of the GL func-
tional [32] defined in the Supplementary. The calculated
dependence Hc2(φ) is shown in Fig. 2 by dashed blue
lines at a = 0.7 and  = −0.6 for the compressed sample
and at a = 0.7 and  = 0.64 for the stretched sample.
As we can see, the GL theory for the case of the odd-
parity nematic superconductivity allows us to describe
qualitatively the obtained experimental data. In partic-
ular, it properly reflects the fact that the nematicity di-
rection changes by the angle pi/2 with the change of the
strain sign. Some discrepancy between calculated and
measured dependence of Hc2(φ) may occur due to deter-
mination of Hc2 as a field at which the sample resistance
is half of the normal value. Note that the anisotropy
of Hc2 increases as the temperature approaches Tc since
 ∝ 1/(Tc − T ). The anisotropy of Hc2(φ) is also ob-
served in the non-deformed sample, see Fig. 2b. Its value
is significantly smaller than that in the deformed crystals.
The measured dependence Hc2(εxx, φ) can be described
by Eq. (1) at a = 0.7 and  = −0.28.
Normal state magnetoresistance.— We also performed
a detailed investigation of the normal state MR in the
in-plane magnetic field for all nine high-quality samples
(see Fig. 3 and Supplementary Materials for more detail).
Similar to Hc2(φ), the MR obeys the two-fold symmetry,
and, surprisingly, the MR is independent of the current
direction. This feature is illustrated in Fig. 3(a) where
the normalized MR is shown as a function of φ for three
different current paths in the same sample.
In the previous studies the anisotropy of the MR was
attributed either to the hexagonal warping of the Fermi
surface [34], presence of the magnetic impurities [35]
or inversion-symmetry breaking near the sample inter-
face [36]. According to our experimental results, the MR
anisotropy is linked to some selected in-plane direction of
the crystal. This direction is not connected unambigu-
ously to the nematicity direction in the superconduct-
ing state. From sample to sample the maximal Hc2 and
maximal MR directions may be parallel, perpendicular or
makes an angle about 60◦ to each other (see Supplemen-
tary). This puzzling behavior of the MR requires further
investigation.
The measured in-plane MR is positive and its depen-
dence on B is almost quadratic, see Fig. 3(b). The former
result contradicts the data of Refs. [19, 37] for large multi-
block samples, where a negative MR was observed. We
attribute this contradiction to inevitable contribution of
the grain boundaries in larger samples.
The value of the normal state anisotropic MR, [R(φ)−
Rmin/Rmin], is almost independent of the temperature,
Fig. 3(c), whereas the resistance R noticeably grows with
T . This indicates that some intrinsic nematic order exists
in the normal state in a wide temperature range. It also
means that there are no structural transitions during the
cool down of the samples and it is the distortion, seen
from the room-temperature XRD data, that drives the
superconducting nematicity.
In Supplementary Materials we present a theory of
strain-induced normal state MR based on the low-energy
Hamiltonian of the TI. This theory catches some features
of the observed MR behavior (independence of T , almost
quadratic field dependence, and independence of MR on
the current direction). However, it can not explain the
variation of the MR anisotropy axis from sample to sam-
ple.
Recently, there was a theoretical suggestion [38] and
experimental indications [27, 28] for the vestigial order
generated by the nematic superconducting fluctuations
5in doped Bi2Se3 that exists slightly above Tc. This fasci-
nating fluctuation effect is out of the scope of our paper
and does not contradict to our observations that small
internal strain drives nematicity direction.
Conclusions. We report here that there is a one-to-
one correspondence between structural distortion (small
stretching or compression) and superconducting ne-
maticity in the single crystals of doped layered 3D TI
SrxBi2Se3: in the stretched samples the maximum of Hc2
is achieved when the in-plane magnetic field is trans-
verse to the strain axis and in the compressed crystals
this maximum is observed when the field is along the
strain direction. This finding is a novel experimental sig-
nature of the odd-parity (Eu) nematic superconductivity,
that is supported by speculations based on the Ginzburg-
Landau theory with two-component order parameter.
The normal state magnetoresistance in the strained sam-
ples exhibits also a temperature-independent nematicity.
Thus, our results show that even a weak strain in the
crystal of SrxBi2Se3 produces a significant effect on its
electronic properties.
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6Supplementary Information: Strain-driven nematicity of the odd-parity
superconductivity in SrxBi2Se3.
GINZBURG-LANDAU THEORY OF ODD-PARITY NEMATIC SUPERCONDUCTIVITY
A weak strain significantly affects the observed superconducting properties of SrxBi2Se3. According to the ex-
perimental results shown in Fig. 2 of the main text, different types of the Hc2(φ) anisotropy correspond to the
different signs of the sample strain, compressed (εxx < 0) and stretched (εxx > 0). This feature is naturally explained
in terms of the two-component nematic superconductivity with odd parity proposed in Refs. 1, 29, and 32. The
Ginzburg-Landau (GL) free energy of such a superconductor can be written in the form [29, 32]
fGL = fhom + fD + fSB , (2)
where the GL free energy of the homogeneous superconducting state is
fhom=A
(|η1|2+|η2|2)+u1(|η1|2+|η2|2)2+u2(η21+η22)2 , (3)
η = (η1, η2) is a two-component superconducting order parameter, A ∝ T − Tc, u1 > 0, and u2 < 0 are phenomeno-
logical GL coefficients. The gradient part of the free energy is
fD = J1(Diηα)
∗Diηα + J3(Dzηα)∗Dzηα + J4
[|Dxη1|2
+ |Dyη2|2−|Dxη2|2−|Dyη1|2+(Dxη1)∗Dyη2 (4)
+ (Dyη1)
∗Dxη2 + (Dxη2)∗Dyη1 + (Dyη2)∗Dxη1
]
,
where the gauge-invariant gradient Di = −i∂i − (2e/c)Ai, A is the electromagnetic vector potential, Ji are the
GL phenomenological coefficients, and summation over repeated indices i = x, y and α = 1, 2 is assumed. The
GL theory with the free energy fGL = fhom + fD describes a superconductivity with a nematic order parameter
Q = (|η1|2 − |η2|2, η∗1η2 + η∗2η1) [29]. All possible directions of the nematicity n = (cosφ, sinφ) are equally favourable
and the value of the upper critical field Hc2 is independent of the applied field direction with respect to the crystal
axis, that is, independent of φ.
The strain of the sample generates a rotational symmetry breaking term fSB . And this contribution can be written
as [29, 32]
fSB = gεxx
(|η1|2 − |η2|2) , (5)
if the strain is uniaxial, εxx. Here g is the coupling constant. As a result, nematicity acquires a preferable direction.
Moreover, the value Hc2(φ) depends not only on the direction of the strain, but also on its sign.
The analytic equation for Hc2(φ) was found in Ref. 32 [see Eq. (15) from this reference]. That equation can be
easily converted to a quadratic one and we obtain an explicit formula for Hc2(φ) in the form
Hc2(εxx, φ)
Hc2(0)
=
1−a cos 2φ+
√
(1−a cos 2φ)2−(1−a2) (1−2)
1 + |a| , (6)
where Hc2(0) = |A|/
[√|J1J3|(1− |a|)] is the upper critical field at εxx = 0 (which is independent of φ),  = gεxx/|A|,
and a = J4/2J1.
The dependence Hc2(φ) is shown in Fig. 4. The function Hc2(φ) has a two-fold symmetry. This function has
maximums either at φ = 0 and pi or at φ = pi/2 and 3pi/2 (see Fig. 4) depending on the sign of the product agεxx.
The sign of the strain is known from the experiment: εxx < 0 for the compressed samples and εxx > 0 for the stretched
samples. The signs of a and g can not be extracted from a general symmetry consideration. However, based on the
experimental data shown in Fig. 2 of the main text, we can conclude that for our crystals ag > 0. In the main text,
we assume for definiteness that both a and g are positive.
The theory qualitatively well described the experiment as it follows from the results shown in Fig. 2 of the main
text. Some difference between the calculated and measured behavior of Hc2(φ) can be attributed to the definition of
this value from the experiment, which is rather voluntaristic. On the other hand, this discrepancy can occur due to
neglecting of higher order terms in the GL free energy expansion Eqs. (3) and/or (4).
In conclusion of this section we note that dimensionless parameter , which characterizes the nematicity, increases
as the temperature T approaches the superconducting transition temperature Tc:  ∝ (Tc − T )−1. Therefore, the
anisotropy of the upper critical field in the strained samples increases when T → Tc.
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FIG. 4. Dependence of Hc2(φ)/Hc2(0); a = 0.5,  = 0.5 (red solid line) and  = −0.5 (blue dash line). The anisotropy of the
upper critical field is about 3 for these parameters. The minimum value of Hc2(φ) for the strained sample is half of Hc2(0),
while its maximum value is 1.5Hc2(0)
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MAGNETORESISTANCE IN A NORMAL STATE GENERATED BY THE STRAIN
Hamiltonian for the bulk quasi-two dimensional states in the TI Bi2Se3 obeys a C3v symmetry. That is, it is
invariant with respect to a time-reversal symmetry with operator T = iσyK (where K means complex conjugation
and σi are the Pauli matrices acting in the spin space) and two crystal symmetries: mirror symmetry x → −x with
operator M = iσx, and rotational symmetry C3 = e
−iσzpi/3. Up to the second order in momentum k = (kx, ky),
minimal Hamiltonian that obeys such symmetry can be written in the form [L. Fu, Phys. Rev. Lett.103 266801
(2009)]
H0 = µ+ r(k
2
x + k
2
y) + αR(kxσy − kyσx), (7)
where µ is the chemical potential, r = 1/2m is the inverse mass term, and αR is the Rashba coupling. Note, that this
Hamiltonian is not necessary true Hamiltonian for the bulk states in the real topological insulator, but it is a minimal
model that obeys given symmetries.
The strain uxx along the x direction breaks C3 symmetry but preserves the mirror M and the time-reversal T
symmetries. In general, the strain brings anisotropy in the mass term r and the Rashba coupling αR. If the strain
is small, then, the corrections to these terms are small and can be neglected. Otherwise, the C3 symmetry is broken
and the additional term
Hs = kxσz (8)
is allowed in the Hamiltonian. It acts as a source of the anisotropic magnetoresistance (MR).
We assume that the in-plane magnetic field B = (B cosβ,B sinβ) is small, B  µ, and we can neglect its influence
on the impurity-averaged scattering amplitude Γ. Strain axis x corresponds to β = 0. We calculate the longitudinal
conductivity with the Bastin-Kubo formula, which can be written in the form [I. Proskurin, et al Phys. Rev. B91,
195413 (2015)]
σii =
σ0
2
∑
k
vi(G
+ −G−)vi(G+ −G−), (9)
where σ0 = e
2/~, G± = (H0+Hs+σxBx+σyBy±iΓ)−1 are the impurity averaged advanced/retarted Green’s functions,
and vi = ∂(H0+Hs)/∂ki is the velocity operator. We suppose that under experimental conditions Rii ' 1/σii. Then,
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FIG. 5. Magnetoresistance MR = R(β)/R(β = 0) versus the angle β between the magnetic field and the strain axis x. Blue
line corresponds to Rxx(β)/Rxx(0), that is the MR in the direction parallel to the strain axis. Red line - is MR in the direction
transverse to the strain axis, Ryy(β)/Ryy(0).
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the case of the magnetic field aligned with the strain axis β = 0, red line corresponds to the case when the magnetic field has
an angle β = pi/4 with the strain axis, green line corresponds the case when the magnetic field is perpendicular to the strain
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MR is calculated as MR = R(β)/R(0). The results of the calculations are shown in Fig. 5. We observe two minimums
(maximums) when the magnetic field is directed along (transverse) the strain axis. The rotational symmetry of the
MR is independent of the current direction. The value of MR is different for different current directions. However, this
difference is quite small. This result completely coincides with the experiment, see Fig. 3 of the main text. Resistance
increases quadratic, as B2, with the increase of the magnetic field, Fig. 6. Such increase is largest if the magnetic
field is transverse to the strain direction. The resistance practically independent of the magnetic field if the field is
parallel to the strain axis. This result also coincides well the experiment, Fig. 3 of the main text. We fit experimental
data using reasonable parameters: rµ/α2R = −2, rΓ/α2R = 0.1, and /αR = 0.6, Fig. 6. Some discrepancy between
observed and calculated MR at β = pi/2 (almost constant calculated MR and slightly increasing measured one) can
occur due to accuracy of the measurements of the angle β in the experiment.
Different mechanisms could be a reason for the anisotropy of the MR in the TI placed in the in-plane magnetic
field. Among the most frequently mentioned are hexagonal warping [34] and the presence of the magnetic impurities
with magnetization aligned along the applied magnetic field [35, 36]. However, in these cases the anisotropy of the
MR dependent strongly on the angle between the current and magnetic field, while in the presented model it is almost
independent of the current direction.
9On the selection of single-domain SrxBi2Se3 single crystals.
Large single crystals, as pointed in the main text, consist of many domains(blocks). In practice, to identify the
presence of these domains it does not matter whichever XRD reflection is used for rocking curve scans. Fig.7a shows
a photo and a rocking curve of a large (1 cm linear size) multi-domain single crystal. Individual blocs are clearly seen
in this scan (shown by the arrows). Total number of blocks (∼ 10) means that their linear dimensions are about 1
mm. So, we split the crystal into pieces trying to find a single-block samplee. Fig. 7b shows an example of such single
block crystal (mounted on a platform for transport measurements) and the corresponding ultra-narrow rocking curve.
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FIG. 7. Rocking curves and photos (in the inserts) of (a)large boule of SrxBi2Se3 with approximate length 1.5 cm, and (b)single
block crystal (length ∼ 1.3 mm), glued on a Si wafer and mounted on a platform for transport measurements. Reflection indices
are indicated in the panels.
Summary of structural and transport data for SrxBi2Se3 single crystals
All samples were preliminary selected by narrow rocking curves and further XRD-characterized. They all demon-
strated positive and weakly T -dependent magnetoresistance (independent of the current path, as we explained in the
main text) and nematic superconductivity (also independent of the transport current flow direction). We summarize
below XRD 2θ/ω scans and polar plots with magnetoresistance in both normal state (typically 5 or 20 K, and magnetic
field 6-15 T as indicated) and in the resistive state (i.e at the boundary between superconducting and normal state).
Red scale bar shows the scale of the normal state magnetoresistance. 8-like magnetoresistance in the resistive state
is, apparently, perpendicular to maximal Hc2 direction. For each sample we summarize the main nematic properties
and give the nominal Sr content x. Note, that the real Sr content typically saturates at the level ∼ 0.06 [33]
Sample S17s.
The 317s sample (x = 0.15) is compressed along one of the in-plane crystallographic directions(discussed also in the main
text). Direction of the maximal Hc2 is parallel to the compression axis. Direction of maximal normal
magnetoresistance is rotated 60o from the compression axis. Anisotropy factor Hmaxc2 /H
min
c2 = 4. ∆a/a = 0.028%
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FIG. 9. Sample 317s. XRD (205)-reflection 2θ/ω scans.
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Sample 317s7.
The 317s7 (x = 0.15) sample is strained along one of the in-plane crystallographic directions(discussed also in the main text).
Direction of the maximal Hc2 is perpendicular to the strain axis. Direction of maximal normal magneotresistance is
rotated 60o from direction of maximal Hc2. Anisotropy factor H
max
c2 /H
min
c2 = 4.5. ∆a/a = 0.032%.
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FIG. 11. Sample 317s7. XRD (205)-reflection 2θ/ω scans.
Sample 317s9.
The 317s9 (x = 0.15) sample is not deformed within experimental precision (discussed also in the main text). Direction of
the maximal Hc2 is parallel to the some crystalline axis, as if the sample was slightly compressed. Direction of
maximal normal magnetoresistance is rotated 60o from direction of maximal Hc2. Anisotropy factor H
max
c2 /H
min
c2 =1.8.
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FIG. 12. Sample 317s9 magnetoresistance above and below Tc
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FIG. 13. Sample 317s9. XRD (205)-reflection 2θ/ω scans.
Sample 306s4.
The 306s4 (x = 0.1) sample is compressed along one of the in-plane crystallographic directions. Direction of the maximal
Hc2 is parallel to the compression axis. Direction of maximal normal magnetoresistance is perpendicular to compression
axis. Anisotropy factor Hmaxc2 /H
min
c2 3. ∆a/a = 0.025%
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FIG. 14. Sample 306s4 magnetoresistance above and below Tc
FIG. 15. Sample 306s4. XRD (205)-reflection 2θ/ω scans.
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Sample 306s.
The 306s (x = 0.1) sample is compressed along one of the in-plane crystallographic directions. Direction of the maximal
Hc2 is parallel to the compression axis. Direction of maximal normal magnetoresistance is perpendicular to compression
axis. Anisotropy factor Hmaxc2 /H
min
c2 = 3. ∆a/a = 0.019%
2%
T = 2.2K B = 0.4T
T = 5K    B = 8T T = 2.2K B = 0.5T
T = 5K    B = 8T
T = 2.3K B = 0.4T
T = 5K    B = 10T
318315
306-2306-1
4%
T = 2.3K B = 0.5T
T = 5K    B = 10T
1.2%
0.8%
-16 -8 0 8 16
1.00
1.02
 2.3K
 5K
 20K
 2.3K
 5K
 20K
R
/R
0
Field (T)
-16 -8 0 8 16
0.98
0.99
1.00
1.01
R
/R
0
Field (T)
FIG. 16. Sample 306s magnetoresistance above and below Tc FIG. 17. Sample 306s. XRD (205)-reflection 2θ/ω scans.
Sample 306b.
The 306b (x = 0.1) sample is compressed along one of the in-plane crystallographic directions. Direction of the maximal
Hc2 is parallel to the compression axis. Direction of maximal normal magneotresistance is perpendicular to compression
axis. Anisotropy factor Hmaxc2 /H
min
c2 = 3. ∆a/a = 0.019%
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FIG. 18. Sample 306B magnetoresistance above and below Tc FIG. 19. Sample 306B. XRD (205)-reflection 2θ/ω scans.
Sample 318.
The 318 (x = 0.2) sample is strained along one of the in-plane crystallographic directions. Direction of the maximal Hc2
is perpendicular to the strain axis. Direction of maximal normal magnetoresistance is perpendicular to the direction of
maximal Hc2. Anisotropy factor H
max
c2 /H
min
c2 = 8. ∆a/a = 0.021%.
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FIG. 2 . Sample 318 magnetoresistance above and below Tc
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FIG. 21. Sample 318. XRD (205)-reflection 2θ/ω scans.
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Sample 329.
The 329 sample is a co-doped SrxCuyBi2Se3 sample(nominal x = 0.15, and y = 0.01 ). It is strained along one of the in-plane
crystallographic directions. Direction of the maximal Hc2 is perpendicular to the strain axis. Direction of maximal
normal magnetoresistance is perpendicular to the direction of maximal Hc2. Anisotropy factor H
max
c2 /H
min
c2 3.
∆a/a = 0.036%.
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FIG. 22. Sample 329 magnetoresistance above and below Tc
FIG. 23. Sample 329. XRD (205)-reflection 2θ/ω scans.
Sample 308
The 308 (x = 0.15)is strained mostly along one of the in-plane crystallographic directions. Direction of the maximal Hc2
is perpendicular to the maximal strain axis. Normal magnetoresistance was not measured in this sample. Anisotropy
factor Hmaxc2 /H
min
c2 = 6 ∆a/a = 0.08%. Importantly, the most deformed sample demonstrates the largest Hc2 anisotropy.
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FIG. 24. Sample 308 magnetoresistance below Tc
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FIG. 25. Sample 308. XRD (205)-reflection 2θ/ω scans.
